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ABSTRACT
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Objectives: To determine the: 1) quality of articles cited in systematic reviews (SRs); 2)
methodological quality of the SRs; and 3) impact of quality on level 1A evidence.

Methods: SRs related to musculoskeletal physical therapy interventions were identified. The
methodological quality of the SRs and articles cited by the SRs were assessed by two blinded
reviewers. Data analysis was performed by a third blinded researcher. Additional comparisons
were made based on the Journal Impact Factor, spin, financial bias, and conflict of interest.
Results: Twenty-four SRs were identified; 21/24 SRs had ‘critically low’ quality on the AMSTAR
2. Thirty-four percent of included studies were ‘low quality,” and 58% of SRs included studies
that had unreported external validity. One-half of the SRs represented ‘spin,” and one-third of
the SRs generated conclusions based on low-quality clinical trials.

Discussion: The ‘critically low’ SRs methodological quality was exacerbated by low-quality
research inclusion. Most SRs failed to follow best practices, including prospective registration
and integration of professional librarians in the search process. Based on the high proportion of
SRs that include low-quality trials and overall low methodological quality, further discussion

Journal impact factor;
physical therapists;
publications; randomized
controlled trials as topic; bias

regarding practice recommendations on level vs. quality of evidence is warranted.

Level of Evidence: 1a

Introduction

Systematic reviews (SRs) of randomized clinical trials
(RCTs), with and without meta-analyses, are considered
to be the highest level of evidence in research (Level 1A)
[1]. Level 1A evidence relates to Grade A practice recom-
mendation, which is a strong recommendation that clin-
icians should follow unless they have a ‘clear and
compelling’ reason for using alternative approaches [1].
An SR in 2019 found that the median percentage of
physical therapists’ use of interventions supported by
evidence-based guidelines was 54% to 63% [2]. This
study found that treatments that were not recommended
were provided 20-37% of the time, and treatments with
no recommendations were provided 45%-81% of the
time [2]. Although Cochrane reviews report conclusive
results in other health-care fields 45%-80% of the time
[3-8], they provide conclusive results in only 4.7% of
reviews when examining physical therapists’ interven-
tions [9]. This result is primarily related to the proliferation
of poorly designed clinical trials [9].

It has been recognized that the perspectives, alle-
giances, and biases of the team that conducts an SR
can have a significant impact on the SR outcome [10].
The question then becomes, if the team that performs
the SR significantly impacts the results, to what extent

does this occur when assessing the quality of RCTs
included in the SR, and what impact does ‘spin’ have
on the SR outcome? ‘Spin’ has been defined as ‘specific
reporting strategies used by authors to convince readers
that the beneficial effect of the treatment of interest is
greater than shown by the results’ [11]. Although there
is significant scrutiny placed on primary evidence and
RCTs regarding affiliation, secondary syntheses such as
SRs with or without meta-analyses do not undergo the
same level of scrutiny before publication [10].

Considering the prevalence of poorly designed clinical
trials involving physical therapy interventions, how
should these studies be considered during the systematic
review (SR) process, particularly in the presence of high-
quality clinical trials? Combining any volume of low-
quality studies with high-quality studies during the SR
process is sure to influence results, alter effect sizes, and,
at worst, may allow poorly conducted and biased
research to dominate the SR and meta-analytical process.
When this occurs, such SRs allow low-quality research to
masquerade as high-quality research, which wastes valu-
able resources and substantially hinders progress within
the physical therapy profession. It, therefore, becomes
essential to identify variables that may methodologically
introduce bias and influence the SRs quality.
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The objectives of this methodological SR were to: (1)
identify SRs of RCTs published in the English language
related to musculoskeletal physical therapy (MSKPT)
interventions; (2) use the PEDro (Physiotherapy
Evidence Database) website to determine the quality
of the RCTs used in SRs; (3) determine the impact factor
of the journals in which the SRs were published; (4)
assess the quality of the identified SRs using
A Measurement Tool to Assess Systematic Reviews,
version 2 (AMSTAR 2) (5) evaluate whether SR authors
employed ‘spin’ by over estimating the outcome and
reporting a conclusion inconsistent with the results; (6)
determine if the SR used a professional librarian to
create the literature search strategy; (7) determine if
the journal that published the SR was financially
biased; (8) attempt to determine if the team conduct-
ing the SR had any unreported conflicts of interest; (9)
assess differences between PEDro scores reported in
the SRs and certified PEDro scores (https://www.pedro.
org.au/); and (10) determine if there were relationships
between the metrics of quality of the articles reviewed
by the SRs and the quality metrics of the SRs.

Methods
Protocol and registration

The aim of this SR was to create an unbiased sample of
SRs, representing commonly addressed musculoskeletal
symptoms in physical therapy across a broad range of
journals widely used by physical therapists. Since this is
a systematic methodology review without direct patient
outcome or clinical relevance, there was no registration
in PROSPERO. This methodology has been previously
published in methodological SRs [12,13].

Definition of systematic reviews and
meta-analyses

The guidelines provided by the Cochrane Collaboration
and the PRISMA Statement were used to outline this
methodological SR and to define what we classified as
SRs and meta-analyses [14,15].

Sample size determination and eligibility criteria

The sample for this study was created for a methodologi-
cal review to determine which factors contained within an
SR had the most significant impact on the quality of the
SR. Searches were limited to SRs of RCTs published in
English related to musculoskeletal physical therapy
(MSKPT) interventions from 1 January 2016 to 12
December 2019 (the last search date). This date range
was selected in order to obtain studies that had the
opportunity to use the most recent CONSORT statement
and to capture a time frame during which journals

endorsed its use [16]. We also wanted to capture a time
frame that mainly included the update to the AMSTAR 2
recommendations that were published in 2017 [17].
Additionally, we tried to critically appraise SRs that were
high in methodological quality and determine the impact
of low quality and top-quality RCTs on this quality. It has
been suggested that SRs of RCTs are of higher methodo-
logical quality secondary to the limited methodology and
nature of the disciplined research design of the studies
included in this group of SRs [18]. Finally, MSKPT inter-
ventions are a specific interest related to the authors’
clinical practice. To be eligible for inclusion in this study,
an SR had to use the PEDro score to assess the quality of
the included RCTs. Studies were excluded if they used
multiple tools to assess the RCTs included in the SR to
create a homogeneous sample and prevent the addition
of potential confounding variables into the data analysis
and interpretation.

Information sources

The methods outlined by Furlan [19] and Lefebvre [20]
were used to guide the development of search strategies.
Controlled vocabulary and free text terms related to phy-
sical therapy musculoskeletal interventions were used to
search the following databases and registries for SRs:
PubMed, which includes MEDLINE (1 January 2016-
12 December 2019), and CINAHL.

Search

The search strategies are presented in Appendix 1.
These database searches were supplemented by cita-
tion searching using bibliographies of reviews and
research articles that met the inclusion and exclusion
criteria.

The search strategy was developed by a profes-
sional librarian experienced in systematic literature
reviews, and peer-reviewed by another librarian using
the PRESS standard [21]. The use of a professional
librarian to generate the search strategy is an essential
methodological quality consideration when perform-
ing an SR [22-25].

Study selection

Search results were imported to EndNote and screened
by title and then imported to Covidence (Covidence sys-
tematic review software, Veritas Health Innovation,
Melbourne, Australia; www.covidence.org) for further
review. Abstracts were screened by two of the authors
(SPR, BTS), and in the event of disagreement, a consensus
was reached through discussion of the conflicting
abstract. A full-text review was then undertaken in
duplicate.
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Assessment for bias in PEDro scale scoring

The certified PEDro scale scores for the RCTs reviewed
by the SRs were attained from the PEDro website
(https://search.pedro.org.au/search). Only RCTs listed
on the PEDro website were used for statistical analysis
of PEDro scores. Previous assessments have determined
that the PEDro scale is a reliable [26,27] and valid [28]
assessment of RCT quality. The PEDro score consists of
11 criteria, with the first criterion representing the
external validity of the study [29]. The second through
eleventh criteria is therefore reported as the PEDro
Score, which can range from 0 to 10 [29]. The kappa
values for individual scale items have been shown to
range from 0.50 to 0.79, with an intraclass correlation
coefficient value of 0.68, 95% Cl = 0.57, 0.76 for the
total score [26]. The PEDro scale has also been shown
to display a strong correlation with the Cochrane Risk
of Bias (CRoB) tool (r = 0.83; 95% confidence interval
[CI] 0.76 to 0.88) [30] and therefore may be considered
a study’s risk of bias assessment [31].

Assessment of systematic review quality

The AMSTAR 2 tool was used to assess the methodologi-
cal quality of systematic reviews (https://amstar.ca/
Amstar_Checklist.php). The AMSTAR 2 contains 16 ques-
tions. Of the 16 questions, seven are considered critical to
the validity of the review and its conclusions [17]. These
critical domains consist of: ‘ltem 2 - Protocol registered
before commencement of the review; Item 4 - Adequacy
of the literature search; Item 7 — Justification for excluding
individual studies; Item 9 — Risk of bias from individual
studies being included in the review; ltem 11 -
Appropriateness of meta-analytical methods; ltem 13 -
Consideration of risk of bias when interpreting the results
of the review; and Item 15 — Assessment of presence and
likely impact of publication bias [17]." The rating of the
overall confidence in the review is rated as high, moder-
ate, low, and critically low, depending on the strength and
weaknesses of the available studies [17].

Two independent, blinded raters independently
assessed the identified systematic reviews. These
assessments were then sent to a third reviewer to
determine disagreements in the ratings. These dis-
agreements were then sent back to the initial
reviewers to decide whether they could come to
a consensus. If they could not come to an agreement,
the third reviewer served as a tie-breaker [32].

Assessment of the influence of the team
conducting a systematic review

Every effort was made to determine if the team con-
ducting the SR had a financial or personal conflict of
interest in the outcome of the systematic review.
A google search was performed for each author by
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name. The results were assessed for potential conflicts
of interest (commercial products, for-profit educational
seminars, etc.). These results were compared to the
conflict of interest disclosures contained in the SR.
Conflict of interest and financial interest were assessed
as yes, no, or not disclosed.

Assessment of spin

SRs were evaluated for Spin based on the seven criteria
established by Nascimento et al. [18]. These criteria
were: ‘1) the conclusion formulates recommendations
for clinical practice not supported by the findings; 2)
the title claims or suggests a beneficial effect of the
experimental intervention not supported by the find-
ings; 3) selective reporting of or overemphasis on effi-
cacy outcomes or analysis favoring the beneficial effect
of the experimental intervention; 4) the conclusion
claims safety based on non-statistically significant
results with a wide confidence interval; 5) the conclu-
sion claims a beneficial effect of the experimental
treatment despite a high risk of bias in primary stu-
dies; 6) selective reporting of, or overemphasis on,
harm outcomes or analysis favoring the safety of the
experimental intervention; and 7) the conclusion extra-
polates the review’s findings to a different intervention
(i.e., claiming efficacy of one specific intervention
although the review covers a class of several interven-
tions) [18]." Consistent with the methodology of
Nascimento et al., each item was judged as having
Spin if it was present or information was omitted or
not reported. If the SR was determined to have fulfilled
the category ‘Claims benefit despite a high risk of bias
in primary studies,’ we only considered this to be
positive in the presence of a second positive category.
This was done to give the authors the benefit of the
doubt given that as high as 90% of published SRs have
been rated as low or critically low [33].

These variables were assessed by the two raters in
the same manner as the AMSTAR 2 scores.

Assessment of the influence of financially biased
journals

Financially Biased Journals (predatory) were identified
based on the criterion described by the publishing indus-
try initiative at thinkchecksubmit.org. This included jour-
nals that (i) required payment for publication and (ii) were
not members of any of the following organizations: the
Committee on Publication Ethics (COPE), Directory of
Open Access Journals (DOAJ), Open Access Scholarly
Publishers’ Association (OASPA), International Network
for the Availability of Scientific Publications (INASP),
Journals Online platforms (for journals published in
Bangladesh, Nepal, Sri Lanka, Central America, and
Mongolia), or African Journals Online (AJOL, for African
journals), and (iii) did not have an impact factor [34].
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Assessment of the influence of journal impact
factor

Journal Impact factors (JIF) for the year of publication
were attained through the 2019 Journal Citation
Reports, Clarivate Analytics, 2019. (Available at
https://clarivate.com/webofsciencegroup/solutions/
journal-citation-reports/)

Synthesis of results

Data were collated in a Microsoft Excel spreadsheet.
Descriptive statistics and inferential analyses were per-
formed with MedCalc Statistical Software version
19.0.7 (MedCalc Software bvba, Ostend, Belgium;
http://www.medcalc.org) and GraphPad InStat version
3.10 for Windows (GraphPad Software, San Diego
California  USA, www.graphpad.com). For multiple
comparisons of correlation analysis, alpha adjustments
were performed using the step-wise approach of
Hochberg [35].

Results
Study selection

A PRISMA diagram is included in Figure 1. SRs identi-
fied through database searching included 2745, and 1

additional SR that was identified through a manual
search of references. There were 2631 SRs excluded
after screening the titles. One-hundred and 15
abstracts were screened, and 41 were excluded.
Seventy-four full-text articles were assessed for eligibil-
ity, and 50 were excluded. The reasons for these exclu-
sions are included in Figure 1. Five SRs were excluded
that used a single tool for critical appraisal that was not
the PEDro score. Three were excluded that modified
a single RCT critical appraisal instrument. There were
also 10 different combinations of individual instru-
ments used to appraise RCTs in the identified SRs
critically. This left 24 SRs included in the narrative
synthesis that utilized the PEDro as the only instrument
for critical appraisal of the RCTs in the identified SRs.

Study characteristics

The literature citations of the 24 SRs that met eligibility
for inclusion in this study are listed in Table 1.

Quality of articles cited in SRs

A summary of attributes of the studies that were
reviewed in the 24 SRs is presented in Table 2. The
number of articles reviewed by the SRs varied widely,
from 3 to 45 (mean = SD: 13.7 + 10.2), and a median of

Figure 1. PRISMA diagram.
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Table 2. Quality of articles in systematic reviews, based on criteria listed in table headers. Refer to the text for additional

explanation.
Median JIF SR
(2019) of Report PEDro: Mean PEDro: % of PEDro: Articles
Journals that % of Articles of PEDro score (max- Articles Reviewed by SR that SR

Published Number Reviewed by  PEDro imum = 10) of ~ Reviewed by SR  did not meet PEDro SR Included
SR Articles of Articles SR Published scores  Articles Reviewed that were Low Criterion 1 (Eligibility Included Non-Peer
Identifer Reviewed by Reviewed in Journals  (mean by SR (from PEDro  Quality (PEDro criteria, External Pilot Reviewed
(Table 1) SR by SR without JIF  values) website) score < 6) Validity)? Studies?  Articles?
1 0.814 9 44% 5.89 6.00 56% No No No
2 1.908 13 8% 6.00 5.44 62% No No Yes
3 0.407 4 50% 5.75 5.50 75% Yes No No
4 1.197 23 43% 5.48 5.80 52% Yes No No
5 2.000 39 28% 4.62 3.70 36% Yes Yes No
6 2.697 12 8% 717 7.10 17% No No Yes
7 2.738 19 26% 6.37 6.40 21% Yes No No
8 3.188 22 0% 6.82 6.82 18% No No Yes
9 2.622 7 14% 6.00 6.30 57% No No No
10 2.903 5 20% 6.40 5.17 40% Yes No No
1 4.466 3 0% 8.00 8.00 0% No No No
12 2.200 1 0% 6.27 5.70 45% Yes No No
13 3.058 5 0% 743 7.20 20% No No No
14 2.697 13 23% 8.23 6.60 8% Yes No No
15 2.330 12 0% 8.00 6.80 8% Yes No Yes
16 3.043 13 0% 5.31 5.50 54% Yes Yes Yes
17 2.032 10 40% 6.10 5.00 40% Yes No No
18 2.720 14 7% 5.80 5.92 36% Yes No Yes
19 2.802 14 7% 6.57 6.43 21% No Yes No
20 2.802 12 17% 6.00 5.83 25% Yes Yes No
21 1.284 4 25% 6.75 5.50 50% Yes Yes Yes
22 2.495 6 0% 5.67 5.67 50% No Yes No
23 2.738 45 7% 6.04 6.00 36% Yes Yes No
24 3.361 14 7% 6.86 6.86 14% No No No
Mean 2.437 13.7 15.6% 6.40 6.05 35.0% - - -
Median 2.697 12.0 8.0% 6.19 5.96 35.8% - - -
S.D. 0.873 10.2 16.1% 0.89 0.88 19.7% - - -
Range 0.407 to 3to45 0% to50% 4.62to 3.70 to 8.0 0% to 75% - - -

4.466 8.23

Frequency - - - - - 14 Yes 7 Yes 7 Yes
Counts - - - - - 10 No 17 No 17 No

JIF = Journal Impact Factor; PEDro = Physiotherapy Evidence Database (1 to 10 scale; higher value represents better study design).
AMSTAR 2 = A MeaSurement Tool to Assess systematic Reviews, version 2 (16 criteria; high value represents better review design).

SR = Systematic Review.

12.0. There were no significant correlations between
the number of articles and quality metrics (Table 4).

The Journal Impact Factor (JIF) for the journals from
which the reviewed articles were published varied in
a non-normal fashion in many SRs (mostly low JIF values
mixed with a few high JIF values), so median values are
reported in Table 2. The median JIF values ranged from
0.41 to 4.47 (2.44 + 0.86). Many of the SRs (17/24) included
articles published in journals with no JIF value, with seven
SRs having 25% or more of such articles.

PEDro scores range from 0 to 10 based on 10
internal validity metrics (PEDro criteria #2 to #11),
with articles scored at less than six being considered
‘low quality.” The mean of PEDro website scores (i.e.,
the number of metrics met) of the reviewed articles
within the SRs ranged from 3.70 to 8.00 (6.05 + 0.86).
All but one SR included ‘low quality’ articles in their
review; the sole exception only reviewed three arti-
cles. For 14 (58%) of the SRs, one-third or more of the
reviewed articles were low quality. Collectively
for the 24 SRs, 111 out of the 329 (34%) reviewed
articles were low quality. More than one-half of the
SRs (14/24) included articles that did not meet the
PEDro metric for external validity (criterion #1).

Furthermore, seven of the SRs (29.1%) included arti-
cles that were pilot studies, and seven SRs included
articles that were not peer-reviewed.

Quality of the SRs

A summary of the attributes of the quality of the 24 SRs
is presented in Table 3. Using the 16 domains of
AMSTAR 2 as a measure of the quality of the SRs, for
the 24 SRs, there was a range of 7 to 13 of the 16
domains being met or partially met (10.4 £ 1.7). Of the
24 SRs, 3 were ‘low’ confidence, and 21 were consid-
ered to be ‘critically low’; of the latter, 16 SRs had three
or four critical validity flaws.

The criteria for having ‘Spin’ were met in one-half
(12/24) of the SRs, and one-third (8/24) of the SRs made
conclusions about the literature that were based in
part on low-quality articles (using PEDro definition
described above and employed in Table 2). Our mod-
ification of the criteria established by Nascimento et al.
[18] where we only considered Spin to be present if the
category ‘Claims benefit despite the high risk of bias in
primary studies’ was present with a second positive
category resulted in 2 studies that would otherwise be
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Table 3. Quality of systematic review, based on criteria listed in table headers. Refer to the text for additional explanation.

AMSTAR 2:
AMSTAR 2: AMSTAR 2: Rating of SR SR had SR

JIF (2019)  Number  Number of Number of 7 (based on “Spin”  Conclusions SR SR Used Indication

of Journal of 16 criteria Critical Validity Critical (at least based in part  Included Librarian of
SR that Reviewed met or par-  Domain criteria Validity 20of 7 on Reviewed Conflict of for Financial
Identifer Published Articles by tially met by met or partially Domain criteria Low Quality  Interest  Literature Bias by SR
(Table 1) SR SR SR met by SR criteria) met)? Articles? Statement?  Search? Authors?
1 1.908 9 9 4 Critically Low No No Yes No No
2 1.274 13 8 4 Critically Low No No Yes No No
3 2.622 4 12 6 Low Yes No Yes No No
4 1.120 23 9 3 Critically Low Yes Yes Yes No No
5 2.000 39 12 5 Critically Low Yes Yes Yes No No
6 1.979 12 1 4 Critically Low Yes No Yes No No
7 11.645 19 12 5 Critically Low No No Yes No No
8 2.821 22 13 6 Low Yes No No No No
9 1.725 7 1 5 Critically Low Yes Yes Yes No No
10 1.587 5 7 3 Critically Low Yes No Yes No No
1 3.058 3 1 4 Critically Low Yes No Yes No No
12 1.701 1" 10 3 Critically Low Yes Yes Yes No No
13 2.649 5 10 4 Critically Low No No Yes No No
14 1.158 13 8 3 Critically Low Yes No No No No
15 1.163 12 10 3 Critically Low Yes No Yes No No
16 4.196 13 13 5 Critically Low No Yes Yes No No
17 1.500 10 13 6 Low No Yes Yes No No
18 3.058 14 12 5 Critically Low No No Yes No No
19 11.645 14 10 4 Critically Low No No Yes No No
20 1.774 12 9 3 Critically Low No No No No No
21 11.645 4 9 3 Critically Low No No Yes No No
22 0.814 6 1 4 Critically Low Yes Yes Yes No No
23 3.058 45 10 4 Critically Low No Yes Yes No No
24 1.879 14 10 3 Critically Low No No Yes No No
Mean 3.249 13.7 10.4 4.1 - - - - - -
Median 1.944 12.0 10.0 4.0 - - - - - -
S.D. 3.337 10.2 1.7 1.0 - - - - - -
Range 0.814to 3 to45 7to 13 3to6 - - - - - -

11.645
Frequency - - - - 21 Critically 12 Yes 8 Yes 21 Yes 0 Yes 0 Yes
Low

Counts - - - - 3 Low 12 No 16 No 3 No 24 No 24 No

JIF = Journal Impact Factor; PEDro = Physiotherapy Evidence Database (1 to 10 scale; higher value represents better study design).
AMSTAR 2 = A MeaSurement Tool to Assess systematic Reviews, version 2 (16 criteria; high value represents better review design).

SR = Systematic Review.

classified as having Spin being rated as no spin. No
other trials were influenced by this methodological
modification, as the remaining trials all had additional
spin categories rated as positive. None of the SRs
reported using a librarian to develop the literature
search criteria for their SR or to perform the literature
search. There were no findings of financial bias by the
journal that published the SR. There was no identifiable
conflict of interest for the RCTs contained within the
SRs. There were, however, three instances where
a conflict of interest was found for authors of an SR
that was not disclosed.

Relationships and differences of PEDro scores
reported in SRs

The validity of the accuracy in reporting PEDro scores
within each SR was assessed by comparing PEDro
scores listed in the SRs versus the reported PEDro
scores for the same articles on the PEDro website
(Table 2). Overall, the SR PEDro scores and the website
PEDro scores were well correlated using Pearson’s
r (r = 0.79, p <.001). The overall mean scores trended
higher for the SRs (6.40 + 0.89) compared to https://

www.pedro.org.au/: (6.05 + 0.88); however, the differ-
ence was not statistically significant (t = 1.354, df = 46,
p = .18). Of the 24 SRs, the https://www.pedro.org.au/
score was higher 6 times and was lower 14 times, with
four ties; this difference was statistically significant
(Wilcoxon Sign Ranks test, p =.0153).

Journal impact factor, PEDro score, and AMSTAR 2

There were meaningful, statistically significant rela-
tionships between the median JIFs and mean PEDro
scores (r = 0.55, p = .0052) and median JIFs and the
percentage of low methodological quality clinical trials
that were included in the 24 SRs (r = —0.73, p < .001)
(Table 4). There were no statistically significant correla-
tions for the variables of interest after alpha adjust-
ment (Table 4).

Discussion
Quality of articles cited in SRs

Criterion 1 in the AMSTAR 2 requires that the research
question for the SR is inclusive of the components of
PICO (Population, Intervention, Comparator group,


https://www.pedro.org.au/
https://www.pedro.org.au/
https://www.pedro.org.au/score
https://www.pedro.org.au/score
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and Outcome). Fourteen (58.3%) of the SRs included in
this methodological review included clinical trials that
did not meet criterion 1 on the PEDro scale regarding
the inclusion and exclusion criteria of the RCT. Both
criterion 1 in AMSTAR 2 and criterion 1 on the PEDro
scale seek to identify who the study finding is general-
izable to. If the ‘population’ of interest cannot be iden-
tified through reported inclusion and exclusion criteria
of the primary research, it is not possible to determine
if the identified RCT meets the PICO criteria for the SR.
If the generalizability of the RCT cannot be specified, it
should not be included in the SR.

Thirty-five percent of the clinical trials included in
the SRs were low methodological quality. Seven (29%)
of these SRs included pilot studies that were under-
powered by their nature, and 7 (29%) included studies
that were not peer-reviewed. One-third (33%) of the
SRs based their conclusions at least in part to studies
that were rated as low quality on the PEDro scale.

Quality of the SRs

All SRs identified in this methodological SR repre-
sented ‘Low’ (3/24 SRs, 12.5%) to ‘Critically Low’ (21/
24 SRs, 87.5%) ratings on the AMSTAR 2. Without
diversity in quality on the AMSTAR 2 scoring across
the SRs from critically low to high, it was not possible
to draw conclusions regarding the factors that were
related to these poor ratings. Our findings are similar
to the results of Almeida et al., who found that 16%
and 74% of the SRs were rated Low and Critically Low,
respectively, in an appraisal of systematic reviews on
exercise therapy for chronic low back pain [33].

An important and critical consideration for the
AMSTAR 2 is the prospective registration of the SR.
Fifteen (63%) of the SRs included in this study did not
fulfill this criterion. Given that reviewers are blinded
during the review process, it becomes essential that
journal editors verify that an SR meets this criterion
prior to sending an SR out for review.

AMSTAR 2 criterion 4 is a critical metric and asks the
question, ‘Did the review authors use a comprehensive
literature search strategy?’ It is widely accepted that
the inclusion of a professional librarian with expertise
in SR search methodology decreases errors in search
strategies and improves the quality of SRs [22--
25,36,37]. Beyond these factors, it may be essential to
include a professional librarian that has no interest in
the outcome of the SR to decrease the risk of bias
when creating search strategies. Although the use of
a professional librarian is a gold standard methodolo-
gical practice when performing an SR with or without
a meta-analysis, none of the SRs in this methodological
review reported the inclusion of a professional
librarian.

AMSTAR 2 criterion 13, a critical domain, specifies
that authors account for the risk of bias (RoB) in
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individual studies when interpreting/discussing SR
results. More than half of the SRs included in this
methodological review (14/24, 58%) did not meet this
criterion. It has been suggested that either the PEDro
score or the CRoB tool can be used for this purpose
[38]. While our study only considered studies using the
PEDro score in isolation, we would argue that in the
absence of another tool, the best way to account for
a high risk of bias during the SR process would be to
exclude clinical trials that have low methodological
quality (PEDro score <6). Given that the updated
AMSTAR 2 recommendations were published in 2017
[17], it may not be fair to consider the SRs published
before that time that was included in this methodolo-
gical review through that lens. It should, however, be
an important consideration moving forward.

Confiict of interest, journal financial bias, and spin

Although none of SRs were determined to be pub-
lished in financially biased journals, 3 SRs (12.5%) had
authors with undisclosed conflicts of interest, and 12
(50%) SRs reported conclusions that were inconsistent
with the SR results (‘spin’). Our findings regarding ‘spin’
were in contrast to the findings of Nascimento et al.,
who found that 80% of the abstracts in SRs for physical
therapy interventions for low back pain contained
‘spin’ [39]. In the present study, no associations were
found between ‘spin’ and SR quality or the quality of
the articles reviewed by the SRs. Editors and reviewers
should be diligent in ensuring that the conclusions of
SRs are factually consistent with the results.

Journal impact factor, PEDro score, and AMSTAR 2

There were moderate to strong relationships between
the median JIFs, mean PEDro scores, and percent of
PEDro scores representing low methodological quality
for the clinical trials included in the SRs. This suggests
that there may be a relationship between clinical trial
methodological quality and JIF. This finding was sur-
prising, given that a recent systematic review found
that there was a weak and inconsistent relationship
between JIF and methodological quality in rando-
mized clinical trials [40]. A potential reason that our
findings are different from previous literature is that
we chose to use median JIFs for our statistical analyses.
The use of the mean as a measure of central tendency
for JIFs may be problematic secondary to a small num-
ber of JIFs that may be extraordinarily high that cause
an over-inflation of the mean as a measure of central
tendency. Nascimento et al. found that JIFs for the
journals that published the SRs were not associated
with the methodological quality of the SRs reported
using the AMSTAR 2 [41]. Our findings support this
conclusion. This finding is also surprising. In 2005 it
was suggested that, on a per study basis, systematic
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reviews are cited more frequently than the research
that was used to create them [42]. This finding has
been echoed by publishers who recommend that jour-
nals publish more review articles as a strategy for
increasing the journals’ JIF [43]. Our study included
SRs that have been published in the last 5 years for
musculoskeletal physical therapy interventions. The
level of evidence may be no longer be as important
as the quality of evidence for attaining JIFs in physical
therapy journals.

Accuracy of PEDro scores reported in SRs

There was a meaningful, statistically significant corre-
lation between PEDro score attained by authors of the
SRs and the PEDro scores achieved from the PEDro
website. Although the scores differed slightly, there
were no statistically significant differences found. This
suggests that authors not explicitly trained in the
PEDro scoring methodology are able to attain similar
scores without introducing bias.

Summary of evidence

Slightly over 58% of the SRs included RCTs that did not
report inclusion and exclusion criteria (criterion 1 on
the PEDro), and 35% percent of articles cited by the SRs
were low quality on the PEDro scale. Twenty-one of 24
SRs (87.5%) included in this study were rated as criti-
cally low. The majority (63%) of the SRs were not pro-
spectively registered, 50% reported conclusions that
were inconsistent with their results, and none utilized
a professional librarian.

Limitations

The major limitation of our study is the generalizability
of our findings. Our review was interested in control-
ling for the wide variability of single instruments and
the combination of those instruments that are used to
critically appraise RCTs during the SR process. Our
findings are only generalizable to SRs that used the
PEDro score as a single instrument for the critical
appraisal of RCTs during the SR process. It is possible
that by only selecting articles that used the PEDro
scale, our SR may have excluded higher quality SRs
that may have used the CRoB tool. Future research
could assess SRs using other quality criteria such as
the CRoB tool. To attain a reasonable number of
research articles to allow for a practical literature
review and statistical analysis, we limited our literature
search to SRs that included physical therapy musculos-
keletal interventions by publication date. Our findings,
therefore, cannot be generalized to SRs outside our
search criteria.

Conclusions

All studies included in this methodological SR included
SRs that represented Level 1A evidence related to
a Grade A practice recommendation [1], considered
to be strong recommendations that clinicians should
follow unless they have a ‘clear and compelling’ reason
not to follow them [1]. Based on the findings of this
methodological SR, such recommendations may be
problematic. The results of this methodological SR
suggest that the highest level of evidence may over-
represent poor quality evidence based on how the SRs
and the RCTs contained within those SRs were
reported. There were 19 different combinations of cri-
tical appraisal tools used to critically appraise RCTs
included within the identified SRs based on our pre-
liminary search. It may be time to standardize how
RCTs are critically assessed during the SR process and
reconsider how level and quality of evidence should be
used when integrating research into clinical practice.
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Appendix 1: Electronic Search Strategies

PubMed

(musculoskeletal  system[mh:noexp] OR tendons[mh:
noexp] OR rotator cufffmh] OR patellar ligament[mh] OR
hamstring tendons[mh] OR Achilles tendon[mh] OR skele-
ton[mh:noexp] OR joints[mh:noexp] OR zygapophyseal joint-
[mh] OR temporomandibular jointfmh] OR sternocostal
joints[mh] OR sternoclavicular jointfmh] OR shoulder joint-
[mh] OR sacroiliac jointfmh] OR pubic symphysisimh] OR
ligaments, articularfmh:noexp] OR round ligament of femur-
[mh] OR palmar plate[mh] OR posterior cruciate ligament-
[mh] OR plantar plate[mh] OR longitudinal ligaments[mh] OR
ligamentum flavum[mh] OR collateral ligaments[mh:noexp]
medial collateral ligament, knee[mh] OR lateral ligament,
ankle[mh] OR collateral ligament, ulnar[mh] OR anterior
cruciate ligament[mh] OR knee joint{fmh:noexp] OR patello-
femoral jointfmh] OR menisci, tibial[mh] OR joint capsule[mh:
noexp] OR synovial membrane[mh:noexp] OR hip joint[mh:
noexp] OR hand joints[mh:noexp] OR wrist jointimh:noexp]
OR triangular fibrocartilage[mh] OR metacarpophalangeal
jointimh:noexp] OR finger jointfmh] OR carpometacarpal
joints[mh] OR carpal jointsimh] OR foot joints[mh:noexp]
OR toe joint[mh:noexp] OR tarsal jointsimh:noexp] OR sub-
talar jointifmh] OR metatarsophalangeal jointfmh:noexp] OR
ankle jointfmh] OR elbow joint[mh] OR bursa, synovial[mh]
OR atlanto-occipital jointifmh] OR atlanto-axial jointfmh] OR
acromioclavicular joint OR bone and bones[mh:noexp] OR
spine[mh:noexp] [mh] OR thoracic vertebrae[mh] OR spinal
canallmh] OR sacrum[mh] OR lumbar vertebrae[mh] OR
coccyx[mh] OR cervical vertebrae[mh:noexp] cervical atlas-
[mh] OR axis, cervical vertebralmh:noexp] OR sesamoid
bones[mh:noexp] OR patellalmh] OR rib cage[mh:noexp]
OR sternum[mh:noexp] OR xiphoid bone[mh] OR manu-
brium[mh] OR ribsimh:noexp] cervical rib[mh] OR hyoid
bone[mh] OR epiphyses[mh:noexp] OR growth plate[mh]
OR diaphyses[mh] OR bones of upper extremity[mh:noexp]
OR scapula[mh:noexp] OR glenoid cavity[mh] OR coracoid
process[mh] OR acromion[mh] OR hand bones[mh:noexp]
OR clavicle[mh] OR arm bones[mh:noexp] OR ulna[mh] OR
radius[mh] OR humerus[mh:noexp] OR humeral head[mh]
OR bones of lower extremity[mh:noexp] OR muscles[mh:
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noexp] OR muscle, smooth[mh:noexp] OR muscle, smooth,
vascular [mh] OR muscle, skeletal[mh:noexp] OR respiratory
muscles[mh:noexp] OR intercostal musclesimh] OR
diaphragm[mh] OR quadriceps musclelmh] OR psoas
musclesimh] OR pharyngeal musclesimh] OR pectoralis
muscles[mh] OR neck musclesimh] OR masticatory muscles
[mh:noexp] OR temporal muscle[mh] OR pterygoid muscles-
[mh] OR masseter muscle[mh] OR hamstring muscles[mh] OR
gracilis musclelmh] OR facial musclesimh] OR deltoid
musclelmh] OR back musclesimh:noexp] OR superficial
back muscles[mh] OR paraspinal muscles[mh] OR intermedi-
ate back musclesimh] OR abdominal muscles[mh:noexp] OR
rectus abdominis[mh] OR pelvic floormh] OR abdominal
oblique muscles[mh] OR ligaments[mh:noexp] OR round
ligaments[mh] ligaments, articularfmh:noexp] OR posterior
cruciate ligament[mh] OR broad ligament[mh] OR fascia
[mh:noexp] OR tenon capsule[mh] OR fascia latalmh] OR
cartilage[mh:noexp] OR  hyaline cartilage[mh] OR
fibrocartilage[mh] OR fibrocartilage[mh:noexp] OR meniscus
[mh:noexp] OR menisci, tibial OR intervertebral disc [mh] OR
elastic cartilage[mh:noexp] OR costal cartilage[mh] OR carti-
lage, articularimh] AND (physical therap* OR physiotherap*
OR physical therapy modalities[mh:noexp]) OR musculoske-
letal manipulations[mh:noexp] OR therapy, soft tissue[mh:
noexp] OR motion therapy, continuous passive OR manipu-
lation, spinallmh] manipulation, orthopedic[mh] OR manip-
ulation, osteopathic[mh] OR extracorporeal shockwave
therapy[mh] OR exercise therapy[mh: noexp] OR muscle-
stretching exercises[mh] OR exercise movement techniques
[mh:noexp] OR breathing exercise[mh] OR electric stimula-
tion therapy[mh:noexp] OR transcutaneous electric nerve
stimulation[mh] OR spinal cord stimulation[mh] OR pulsed
radiofrequency treatment[mh] OR electroacupuncture[mh]
OR physical conditioning, human[mh:noexp] OR resistance
training [mh] OR plyometric exercise[mh] OR high-intensity
interval training[mh] OR circuit-based exercise[mh] OR exer-
cise[mh:noexp] OR warm-up exercise[mh] OR walking[mh:
noexp] OR swimming[mh] OR cryotherapy[mh] OR traction
[mh] OR running[mh:noexp] OR early ambulation[mh] OR
pain science education OR pain neuroscience education OR
neuroscience education) AND (systematic review*) AND
('2016/01/01'[PDat]: '2019/12/12'[PDat]) AND (English[lang])
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